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(54) DATA WRITING METHOD FOR FLASH MEMORY 

(57)Abstract _ . 

PROBLEM TO BE SOLVED: To provide a method of writing data in a flash 
memory which can improve the memory's life by leveling the erasing 
frequencies in every memory block without requiring to record the erasing 
or controlling each time. 

SOLUTION* A plurality of the memory blocks in the flash memory 
constitutes a logic ring buffer. When writing data in the flash memory, data 
are written sequentially in the sectors beginning from the first erased 
sector in a block which has erased sectors. After the data are written in 
the last sector of this block, the data are erased in the next memory block 
on the ring buffer, and the data are continued and sequentially written in 
the sectors beginning from the first sector of the erased block. 
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(54) SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a technique for falsely extending 
the life of a nonvolatile memory the number of the rewriting times of which 
is limited. 

SOLUTION: This semiconductor device is provided with L nonvolatile 
memory (4) the number of the rewriting times of which is limited and a 
control unit (2). The memory (4) includes a data area (7) assigned for 
storing a single piece of storage data and a first pointer storage area (81) in 
one of the first to n-th states. The area (7) is provided with a plurality of 
first to n-th storage areas (71 1 to 71 n) (n is a natural number >2). In the 
case of updating the storage data when the area (81) is in the i— th state (is 
an integer >1 and £2) among the first to n-th states, the unit (2) writes the 
storage data in the i'-th storage area (71 V) among the first to n-th storage 
areas (711 to 7 In). Furthermore, the unit 2 shifts the first pointer storage 
area (8) to the i'-th state among the first to n-th states. In this case, i'=+1 
when 1<i<n-1, and i-1 when i=n. 
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|g1 ~*n^x«y^7ffltt^CD^*»0)* i ' ^x-^tffig 
[IS** 1 1 1 »** 1 0 l=E*M>*»(MMI=*«-' 

flE$i)W^--v M*> WE* 1 #4 >f E«««t«E 
m2^>^E1S^i:^#fi?.L-C. WEtt^KO^fSA^ 

[lt**l2] 1S**1 OlcEK<0*#»SSlcfcLN 
t\ 

WE*2^-<>f BWW*. *1~*n-1^x-V-? 

WE*2~*n- 1 =f-3.-j J ym^MOo^<J>%W 

-57 ffltfffi ( k I*. 2 W± n JUT(D^ft) I*. WE* 1 
^n-T^i^^fflf-y KCD^*.<D*1 ~*k' - 1 ^ 

x-v^fflf-v h*w*3ii:*<t4*4fe*y, a 

*k' ~*n-1 ^x-V^fflt*-i' h*<WE*3B-e 

fc-5*R@^fcy« 

ffltf-y h(D±TA < WE*4fi|-C&-§) : KS|-C-$)'5¥8S<*S 

So 

[n** 1 3] is** 1 1 icte«o¥3n*ssi-*3t x 

WE*2 7K-f >^E1SM^I*- WHia-fl-^t 
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teo-oft^zm crmem i ^x v * 

men a. «ine«W3.= v now- <©**i=st' c *f 
em 1 ~m n - 1 ? x -v * m t? ? KD±TA<mem 3 a 

SfrffiSI ~*ntt®<©5 %<*>*»<" Ktt (k" I*. 1H 

* („tt. 2jy±roe«5ia) 

(b) wi^^e***** - "-*"* 180 ^© 

(c) «rEE1lT-**WN-4*T-v?fcS*ff+* 
Sir IE (c) xf-^ii. 

c d ) mem 1 * -f eh**** 1 ~m n ksi© 5 
merni ~mn elicit© ^^m 1 ' bwb*i- 

( e ) fflBtt 1 #-f > * tail «« *WKW 1 ~m n ttffl 

©?*>©mi' ttB^a^+s^T-y^t***. 

1 ^ i ^n-IOtZ. i' = l+1** l J. 
i=n<Dt#. i' -1t!M?P«i». 

(f) WBB«t-*S«*W"*"*t?:7*»tL. 

meeti^— > i*. we* 1 1 ~ 

*n*«©5*»©*J «» u 1*. na.tniaT©» 

ft) icfcSfcl*. ffiE*i~*nE*«*©5*0>*J 

mem 1 tk-t m 1 ~« n - 1 1* h $ 

mem 1 *b« 1 ~m n - 1 e •> kd±t*<* 

±n-i KiTcDggso i*. memi ~mn-i t*-^ h© 
5*,<7?mi~mk-i e-v nwmewi ****** 2 



me (©) ^T-v^it 

( g ) -to^ittmti-f&x-T-v?*®^ 

mem 1 -in- 1 t*>v i-©£-ci*. me^i-is^ l 

me (a> ^t^i** me (f) x^v?©*i=fiffc 
■c. 

me (c) x^-v^i*. 

(h) me (e) *t y?a<fT:Mi**i=. mi~mn 

t. 

L*. flJE^fWEtt^'J^©**®* 
[ffi#lI23] (a) *»*tty*'J©5fc©-r- f 

w ^ -roeffix-s£e«*sfc*><-* , i l J^** 

US (nl*. 2SLt©£**> 

(b) fS1^-f^ Ett«*£* 1 ~m n #S© 7 *>© 
l^;h.fr©#ffil::t£5rr -v . 

(c) tfMBE«T-**H****T 

me (c> x^-v^i*. 

c d ) mem 1 #-f Ettfi*^* 1 ~m n «®cd ? 

i=. mem 1 -fnE«fW«>3%©i « ' b«««i= 
meettx— s> - 
( e > mem 1 m e«««* «ew 1 ~m n «® 

me i ' i*. 

2 4 ] «3RH 2 3 |=EH«>**#S«fl>*H* 
75;^|C^5t^Ts 
Ml-. 

(f) mEE1ST-$*K^th-rx-7-'y^^flSx.. 



(4) 



^2002-278850 



fiisiEitT 1 — 9 it. m&m 1 #-f >*aaa**«a 1 ~ 

mntt®CD5^(D« j ttfll (i 1*^ 18Lhn«TO» 

[*aa>aa*Kai 

[000 1] 

Ay*i*BLfc*»*«ai::«-r*. 

[0 0 0 2] 

[&£©&»] EEPROM (Electrical I 
y Erasable Programable Re 
ad Only Memo r y) , ^^T^^'J. 
FeR AM (Ferroelectr ic Rando 
m Access Memory) (0J:?W»*^ 
* 'J *><» 6*tTl»*. Baa>aB*<« < *MI= 

'J i*. ic*-K«)f- 

[0 0 0 3] £<D*3**B*ttJ»*yKI*« 

xEiaiil OSH^SI-. 77r>a^'J«t^ 
IDSlI* 1 0 4 EgSIC. F e R A M©g£&*.lE]?&l* 1 

o 1 o Basic. **i**i«iiR**i-c^ 4 

^[0 0 0 4] »#&*EgJti-»^TfBlI1S®©a-^ 

A<. »H«»^« (WW5-1 5 1 09 7) lc*Db*t 
Xl^c 111 41*. ^»<D-t<Dx— 5«®S73*A<iiffl* 

ft-ci^aasaMBfi^'J**"*". ^ss^ihissw 

lli^t iji*. *affil 0 1 fcMMtl 0 2i:«Sl(DlE 
BB*1 0 3t^«i^T^i)„ *^SSP1 0 II*, «eit 
B*1 0 3<D**»3i.E**«a"«"*- 0 2 

li. =&tEHH&i 0 3©ftft^.@»l-S' :J, ' NT > IStS 
HigE1 O 3 (D 7 b f-* (OtMA'IrtiftStHiii 
W1 0 2 1*. C««*1 0 3fl>»» 

[0 0 0 5] 01 51*. ^«KD»^Hlia*'llS^^ : E , J ro 

»f***r. 1 o 3 © 3 *>©m 1 tali?!® 1 o 

3 t A<KI- 5 & *U IBlf MS* 103ff)HroI 

2E«*«1 0 3 2* ! *WW tt5 « *1K«« 
#1 03 1 i«2EIHMl 0 3 2 ©»»*BI«4«tt« 

•$i§&x.©*t#lfc LT21iR£*t£o *1BW»1 0 3 
n a>l*l#A<SfS2fB*Siti§n 0 3 2 i:W**i. W*. * 
2Glff«1 0 3 2 *<ffileW. *lCtt««1 0 3 
TliaaSih*. »1K«««1 03 1 1*, a 2 EBB 

« 1 o 3 Z (DS^\s\m^m i ebb* 1031 ©s& 



[0006] c©*3i=. «*a>E«**i o3©?*» 
(DS/hS^SHBtS^«A < ^l-^^^*' ,: 3 | - 12,i f lt 
1 oaroa-f-va^^* 14 ' cfiic J: U . EB 
fiai0 3AW7ftXc^ HNWi osroSS 

•So 

[0007] a»a>*»T-*«a*a"Ci*. EBB* 
fctol-. EBB*1 0 3O4t«tll*HttWI« 

[0 0 0 8] #*»jLI5IBil=1WR**fc*^»*ttJ** ,J 
fi««l=Btf+B<Dtt«*<a«aF*t5-i:* f 

a**t*. *y*>'+* aa3.»*i**e«***«* 

i=Bi*raaa<a«* ft* c fc *<^*ft *• 

n utt* ^ 'J ^©r-> **/i<m3ft't i^rai^aai* 

ur«a**t*»a. BBa>«Btfaaafcft**»** 
aai^a^i-t**^** 1 *- <** fiI c 
^-Ki^sFaaa^^'J**^** 1 ***' aasi c 
a- K^aaaaa^^&tt^*^* y a»si*tt*ft 

BI C73-K3b<. aa©aaa*6«*t*fc. &s&* 

«£s-cB»i=assft**^ c©*3*bb®«* 

a+i=*£-*-« -***«£**•*• JFaaa^^'J^i 
c^-KroT-^oaaaatLTttai+taa*. a 

aroaa^aa^tiTt. sFBatt**'Ji=*w*ft"c 

^5f-' > *«aa*ft&i x - £A<s^-c*fc*« 

[0 0 10] 

[aatfaau* ?£**»«] *%womimt. s# 

i=aii-ra«s«tiw*= *'=**• 
[ooi i] *aB«>»a>BWi*. a»*aata*c 
aaa*aai-*SLtt*«c>iBaaafl>a-T— >a > 
tfiicfci:*«. as»a.sai=MB*<fc* 5 FBaii 
y^ij oaa«. aaMicatf+aasaa'ti^tir. 

[0 0 12] *^BB©MI-Hi2©§WI*. ^BBtt^'J 

aa>«B*<a»*ftfci*i- *Baa* 
titi»4r-* a«aa*ft* "J m ta'>-r «aata 

[001 3] *»a»w=a»BWi*. T»«ttJ»*'J 
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masroem tmm <* - 1 *«ta-r saw £«#-r * 

- . [0 0 14] 

- * «■ o ore. e#»#* 

J6fl)»tta>5%a>. '>«:<fct.lo(D*l6©»»*«U* 
■Tfttt«W»*. *l=, *©*«<0»»I=»I5'*'*BI' B 

#BBiE-{MII--iStL't<< ,l &° C©«fc3<f#l8»^ 
[00 1 5] 

ij (4) £. ||ia-7h (2) t**«--C^*. 5F» 
£14* ^ 'J (4) I*. — ©EffiT— ? *Elfi"f *fc*<- 

(8 1. 7 2 1 -7 2 n ) fc (7) 
tt. tt»fl>«1~*nE««« (7 1 1~7 1 „) (n 
tt. 2J2LtO>S*S*> *«*.Tl**. MW3-=-vH 

(2) I*, HW^IiW (8 1) ~* n 

EttfH* (7 1 1-7 1 n ) <*>5%©* i ' E*«* 

(71 i ■ ) i=wEE*T-**»*at?. »=. ww 

ZL^-Vh (2) I*. «1#-f>*Bi«« (8) 

r i*. 1 ^ i in-i«t*. i' =i+i-c-$>y. 

i =n»t*. i ' = 1 "C'fcfto 

[0016] gitt*»i*K«-ei*. EHx-**^-* 

(7) l=»&**l**a. *1~«nE«W (7 
1 i~7 1 n > <D5*.<D-A<ffi«MI-Sli*V. Bl**lfc 
-©E*** (7 1 i ' ) I=*©E«t-**<»&**i 

4. c*ur«fcy. 5 s -*** (7) a 

«*[IlttJ:y ***<■*"* = COTtr tt 

IW^EHW (8. 7 2 1 -7 2 n ) tftfttt® 
I*. $1~fn£jllia (7 1 1~7 1 n ) ©3%©^ 

*;Kiz»&*tfm3*i4**it»w | ='* Lr * stJ * m1 

~gSnEtS»« (7 1 1 - 7 1 n ) a>»»S.B»* , E« 
£*lft&g#fcl x . 
[0 0 17] C0>£#. t* (2) I*. «1* 

-fv^EWW (si) A<mi~mn«<g(D7*.©m j 

KB (J I*. 18l±nBlT«>B*> l^feftt#lc«lEE 
ISt— 9 *K*tt+**« Wi~»nE««* (7 11 



~7 i n ) »34©«iEI«l« (7 1 j) *6E«T 
— frfcttJUU-TCfctfa*^- C*tl=<J:y. * 1 ~^ 
nEBBtt (7 1 1-7 1 n ) ©5 A<£grK 
ff*3*ifcE««***&e*^-* fl>ttai l'**^*'* 1 *- 

[0 0 18] *1#-f>*E«lW (8 1 ) I*. «1 ~ 
Sn-1t'7h (81i~81 n -l) £fl|jLftw£A< 
S*Ll*, COtZ. Sil^©Bl ~SSn#©tt. $1~ 
S„-lf7h (8 1 1-8 1 n-1) fcSlT(DJ:3l= 
»HB#lt 5»*iTt*ftC 

«1ttB : *1~*n-1 \*V h (8 11-8 
1 n-1) ©4T)b^lI (" 0" ) T!* ft 1KB 

$k«I (ktt. 2BLhn-1BlT0>»*) : * 1 ~^ 
n-1 tfv h (8 1 1-8 1 n-1 ) ©3*«>*1 ~* 
k -1t'-V I- (8 1 1-8 1 k-1) #*1B (" 
0" ) t«<t4*2tt (" 1" ) "C*y* SO. Ik~ 
*n-1 t*-V H (8 1 k ~8 1 n-1) * 1 * ( " 

0" ) -efcftttB 

In^i: *1~«n-1 Iff l> (81 1~8 

1 n _i) ©ittf!2l (" 1" ) t?fcS*^« 

[0 0 19] CCDfc#. + 
Sfctt. Sl~S"-lf7h (8 1 1-8 1 n-1) 

a>5%©* i h**itt r o- ) *&«2« c 

1" ) iCjgSrfftCi:. XI*. *1~*n-1 k 
(8 1 1-8 1 n-1) ©ST*, ttltt C 0- ) 1= 
*? iJTl-ft-i:<D^-r*tAM-J:y?T*3^ft. ^(D«fc5U 
n-gn-lt^h (81l~81 n -l) 

8 1 n-1> a>**t**H*» IHIt^-^A^nlUMST^^ 
ft^tlC 2BJE«4*t«Cfcl=«*. tt^t. 
ttJt^g (4) ©#*ji.^FEia**Ni:-*'«fc. ^ 17 ^ 
-f>*E«*« (8D I*, [n/2] xNBtilt. * 

©#Bro£MA<Rjfi6-efcft e - c_e [x] '** x ^®^ 
jsiNS^ajsa-e&fto 

[0O2 0] «1#-f >*E*«* (8 D 

ft. WW3.= vl- (2) <D**I=I6C - C*1 * 

Bi-sfrrftcttfssn.*. c^i-cfcy. *i*w= 
a»rft©i=»^*«*nii*<fi<<ty» 

(2) tlMffStt^'J ( 4 ) fc^<D®3S<0ttJ&A^jSBi 
4*1. *i*-f>*E*«* (8D l=E«4*vCl^ft 

ffi«A<«S4*i-ft y A^saa**!"!". 

[002 1] *fc. lUEntt. «|pi=vh (2) A<i* 
t-(D^l:(Ei:t$l~Sn-l t'-v K04tA<H 

fit r o" ) i=«jew«**5i=ai**i"ci**cfca«« 

[0 0 2 2] SK^^BIi. »=. TWtt^'J 

(4) t«Wi=-f k (2) tica^*«*s-rft®*tt 

fgj-^-v h (5) $ffi?tftCi:A<3ofto C(Di:*. WW 
3.-v h (2) tt. S i ' EtS1S# (7 1 i • ) I-E1S 

t##a>of£«i=. »i*-f (s 
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y. m ' Ktt«* (7 1 •, • ) i=e«-t-$ 

EttWtt (8 1) l=&^T. SEL<»a**ifc«W> 

[0 0 2 3] C(D£#. T»*tt>*'J ( 4 > '*« S 

-*£fc4« 2 (8 2) 

•V h (2) I*. * i ' E*«« (7 1 i ' ) l=«EE« 

*»*&t?«i=. »2*0«W* (8 2) 

[0 0 2 4] crofct. t»m=>.-v v- (2) I*. *i # 
-f>*Eit«* (8 1) t«C*2*-f 
(8 2) ££#ilL-C. m*«^--> »-_( 5 > * xii<D 

[00 2 5] C©t*. *2*-f>fE*«* (82) 
I*. mi ~fn-1fi'^ffl^ h (821-82 
n _l) *ft*.4wiA«a*LL*. C<Dt#« mljt^m 
1~»n*x ^1~In-1fi^ffl 
e-yh (82i~82n-1> fcttT(DJ:5l=»li6f*lt 

: gl~Sn-1fi^Bf7l- 
(8 1 1 ~8 1 n -l) fl)±T*<»3fli (" 0" ) "Cfc 

Ifkfi^l^ (kl*. 21SLtn-1BTFfl>» 
ft) :i1~In-1fi^lt''^ (82-I-82 
n _l) oSWto-i *V h (8 

21 ~81 k -l) A^ 3 « (" 0" ) t*<E«*4* 

, h (8 1 k ~8 1n-1> ^ ( " 0- ) "eft ■ 

. (8 1 !~8 1 „-l) ff)tti^2ffl C 1" ) ■«?* 
4#f§ 

[0 0 2 6] Z<Dt2. % i i + 1 *»~«> 

3*l*. Il-In-Ifi?^ K (8 2 1-8 
2 n -l) «>3*»<Dm i ^x-v^fflt*-V h**3tt (" 

o" ) a*&»4« (" i" ) i=I«t* = fc« * 

T-ln-lfi^fflt*'^ (82i~82 n -l) 
,54t5. I3lt (" 0" ) |:9'J7t4Ct©l^*l 

ffltf-yh (8 2i~8 2 n -i) CDfitA<Sf)b^t4wi: 
|:J:U> Sl-Sn-lfi-^lt' 1 ^ (8 2 1 ~8 
2 n -l) (D-t^tU*. rat^-fJ^nOWf** 1 * 
cTtlc. 2@IISr;**t4Ctl=£4o ft^T. 

(4) ©S^^Wtlls]ft^Ni:-r4t. 
i/*Ett«* (8 2) I*, [n/2] xNif:li 
#{g0>&gA<pJfifeT*fc4. 
[00 27] Z0)tt. 1&2#-<>*Et§fi& (82) 



[0 0 2 8] IfiEnl*. «»a=.-;h (2) A<H1 

h-ro±-cA<S3fiS (" o" ) i=KJeRltttt*5l=S'** t 

[0 0 2 9] *1*-f>*E««* (8 1. 7 2 

1~7 2 n ) I*. Sl~fn77^ (72i~72 n ) 
««JL. iiiJ2E<DS&1 ~fnWH©|k" «SI 

(k" I*. 1 1U± n WT<B6ft) 

(7 2 1-7 2 n ) ©3 77^ (7 2 k " > 

fl)^5i (" 1" ) ** l J. w 5fS ( " 

1- ) tmtE4m6fiS r o" ) -efc4ttss-cfc4-t 

[0 0 3 0] 

*36WI=«k4*lta>»»«>**i**«*K*' i '*« 
[0 03 1] S81Sa>*i»»: Hi I*. **W=*4* 

jsrom 1 

I c*-Kffl©***»«^**- 

ROM1, CPU2> RAM3. fllWt/t^. R 

tfSSM£e5£#i;. r'omi. cpu 2. ram 3. 
*vci*4<> 

[0032] ROM1. CPU 2, RAM3. 

fel4^=E'J 41=1*. «SB8«5fr&«»« (H***t* 

tx) *ai:-c«i4<««*n4. * 
ttttS I c*- Kl-^ffl^^^^o. «»a«5 1 l-c 

^i*t4o HSK*8H*8B*><> tefliMi c*-KI=ttffl 
**i4*£. «SS«5tlTI4. 

[00 3 3] ROM1 li. *^ni^7A1 1^. 7 K 
l/X^a^7A12i- ROMMf- * 1 3 t 
*ft-T4o 

[0034l*^ay7AHi:li. 'CiJ-KDl 

A1 1 c:fto-cijM / rf 4, 

[0 0 3 5] 7h'l/XttS^57A1 2 I*. <R«7K 

(0*ft7-a^7Ai i-ei*. **'Jffl«l=7*-fe*#ff 

tT*>*t4. *©MTKUXI*. 7K^tt^^ 
i»1 2|:*otWI7 Kl/Xt«»**iS. ROM1. 
R AM 2 . 3F«*tt/*'J4(D5%. t«)»17KW 
|c,fcoT«£S*t4tt#l=»LT*W=7*-fe:*.*MT*> 

^v4o _ 
[0 0 3 6] ROMP»)f-9l3i:lt **^ D ^ A 
1 H=fcL>Tffiffl**t4 J f— S»ro5*.s tttHU©**^ 
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[003 7] CPU2I*. 1 tTKU 

[0038] RAM3I*. RAM«f-$3 1fW 
«. R AMfif — £ 3 1 l=l*. JM**0*9A1 1 

[0039] spfWMt/^'.Mfcl*- *tt*a*J A1 
*i«£K4<fcy. to- »»*««wKt*®* t »*a* 

SFfWEte* ^ 'J 4(D?*>©— SNOW***- liST h* 

f-***7iElt4. ***ay 

1L. H1-CI*. -©T-*«*7a>**MHw**t 
[0 0 4 0] ^-*H«7I*. **<DE«««7 1 1~ 

fEli««7 11-71 n (05%(DlW4<Wtt 
|ZjIt«$*l<5o E*«*7 11-71 n ©5^©ifllR£ 

**t*«*. E««*7 1 i~7 1 n © 5 *©**-& L 
<#&»tf*r**h.fcElt«** x &» ^ _ *A«R*tt**t 

* o 041] T-m&te* * 'J 4 ©<fe©-spi*. ^ 

K8I-I*. *U>*79*8 lA<Et§$*6o *JM6tt 

13Wftlt6*t*. B1-CI*. -®#-f 77*8 10) 
*ffH***VCl**. #-f 77*8 1 I*. Ettfltt 

7 11-71 n (D5*»0)^-r*vl-»U-CT^-trX#tT*3 

[0042] *-f >f 79*8 11*. B2l=3F**tTO 
^^51", n -1»f7h81l~81 n -1 

S*vci.*4. ni*. «r*©E««*7 1 i ~i 

1 tf-r>* 79*8 i k 

8 11-8 1 n _i©»l*. E«**7 1 1-7 1 n © 
**ij*1*£lt'>ft^. WTTI*, 7K-f>f 77*8 1 

fflf-^8 1 ki*. a*k*»^4i«. T<arotf-vh-e 



[0 0 4 3] n-mOtf-y h^MUR***^^* 7 ^ V 
««1I*. f7h811~81 n -1<0^0i; 

fc**ffi-efc«.o tt®2i*. f'yhsnr 1" -efc 

y, »y©t*-V H8 1 2~8 1 n-1* r °" **** 
tt-Cfc*. «TP«l-> *»kl** f-vl-8 1 1-8 1 
k-1 1" T»*y. S l JOt'7h8 1 k~8 1 

n _1*<" o" Tr-fc-SttS-cfc?),, ---c*. kl*. 1« 

I*. t*-v W8 1 1-8 1 k _i(D^-CA<" 1" T-fc*># 

[0 0 4 4] Jt?-f>*79*8 1 *<lvf*l<Btt8gl-»* 
6Mci5i:-C. K««*7 11-71 n fl)54©l^i: 
aLT7?*X#^*'*^* N * < * i5E$:h '' 5<> 7*-* S'iS® 
7lclBlS**v-C^*7 : -f Air********- WS6 
<DT KbXS^*a*9A1 2l=J:-3-C#-f >$77* 
8 1 ai#H**U E««*7 11-71 n ©5*>©ljf 

y,A1 2 |=J:oT*aiS4t. JFiWStt^'J 4©? 
*?*t'5>o 

[0 0 4 5] tf-O* 79*8 1©tt»fc. 77t^ 
fr*5*t*E1t«*fc ttTOtfey-C**- * 
^^77(f8l*<ttili:fc*W. ^-^©tfcaJL 

i*e««*7 1 i*e>m>*u T-f <o»a*i*. e« 

HH&7 1 2l-*rL-C<T*5*V*o ^^77^8 1*^ 
tt2l=**»d. 7 1 — *©KttU4E11tt*7 1 2 ^ 
^-Zom&Mt. E««*7 1 3 l=*tL-CfT 
fc*v*. SITB«I=. #-f>*75*8 1<Htt«kl=* 

T*-4r©Kaui*iBii«i«7 1 k^e,^* 1 - 

£©*&*!*. E«W«7 1 k + 1 l-*fL-Ctr*3^ 
So ^-f>^79*8 1 jtftfSSnl-fc&iloK 

l± ° ^_i©#a^i4ia««*7 1 1 i-»u-c^f*7*v 

^> o 

[0 0 4 6] E«««7 11-71 n ©^nli. tK-C > 
^79-7"8 1 |C.#£*l&n- 1<l©t*'V K8 1 1-8 1 
n _1©±-C#. CPU2AW-©^l-^y" °" 
|"^'JTT'#-5.i: ; 7l-jMli*»'^ t '^« C©^tl*. 
**t**5l=. tt3§gS5A^C^*»^*^M© ^ &gi5- 

4 1-EIS S *fC L^T-^ jW* *lfcL*fc*>l=»»* 

[0 0 4 7] *^T. *Sli©*»«>*»**«® a * ff 

[0048] * -r . t 1 -* «a« 7 ^©^-^ ©sa^-is 
#i=oi*riMrr*. «T©ui^^*5^-c. T-^^m 
7i*. y ^ 'jffip B i©iia7 Kuxxrof- ^^Eif-r-S) 
fcwicgiiys^^-ci.^^^^" mtku^x 
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[0 0 4 9] il7KUXX(Df-$tLt. t— 
HS7ir§^l-Sa*=KS^— 9 11*. *£frl=. EWB 
' - .1*7 1 i icSjx^H-So t-* 1 4<E«««7 1 1 l=» 

*. ED*.. W>*7?y8li:**<itl^e7hB 
-*1 1 ~8 1 n 0>±Xir 0" l=B«**l*. ^3 (a) 

[0050] -tromi-liST KUXXlCf- 7A'*gHT$ 

$7=77*8 1 *<#BSS*U *-f 77-7*8 1 A*W®1 
~#tg n ©5 *>Wf We******"***-*- ^'f v 
2-?=j?8 1 A<tt«kl=fc*":*l»**i4fc (kl ** 1 
SLhnlilTa>»») * H7h'WXfl)f-' ^Ltf 
— ?fiJt7lc«#$^.?)-<#7 : -'S'l*- Elt«*7 1 1 

~7 1 n roo%©iais^«7 i k + 1 i-Sii'S* 1 -^- * 

iK-f ^7"7 7"8 1 k*>&ttJ8k+ 1 [Z&. 

^-rio <IL. #-f ^77^'8 1 t<ftmn\z&$>tz 
IC tiST Kl/XX(Df- £ A*S5sfr$tt-5^a. fiST 

t-^I*. BWW7 1 TlcSa^tv, ^^^^ 

8 1 I*, tt® n bttfjl 1 l-S^-T ho 
[0 0 5 1] B±OiMI*H3**fllLfc*<&. <fc l J* 

StLTafll:-^**'^-''* ^ 3 (a) {Z7F 

* 1 A<E1S1i#7 1 

8 1 tfttcfUl l-iS5E**i--5)<» 
[0 0 5 2] »17 KUXXOf-**", 7*-* 1 

2irM'-fr£*i.£*§£. 7KWtt^^ i1 

#. #-r ^7^8 11*. «»ll=fc«. ^^"C- B 
3 (b) IC^S^T 1^*71-. E««*7 1 2 A<7*- 

* 2 LTjIHR£:ft*>o t— 7 21*. 
*vfcE1t«*7 1 2\zm&**l*><. 

[0 0 5 3] ^>^^'8 1(D^fl)f7 

K8 1 1**" o" A^t>" 1" ir#&jL •*>*!-?>.> BD*>. # 

7-57*8 ii*. «»i^6«»2i=a*-r4. H 

3 (b) I*. ^>5 77^'8 1 A(§ltKbtlfct<n. 

[0054] mmr K^xrof- s»a<x— ? 2*^7- 

-^3lcEtt**t*PS*BI»l=» S3 (c) l-^ftT 
^i,«fc7ir. E««*7 1 3 ICT—5i3A<Sa-S*i. * 
tH'C 777*8 1 li. «0 3l=a»-4- 

i)o _ ^ 

[0 0 5 5] BaTKUXXO-T-***, 
3*^. 7*-* 4, f-?5. f-9 n 
«r**t*t. Bt-ftfl>f->4. x-^5. -. 7*--? 
nl*. ^*V^*llE^«7 1 4. E««*7 1 5. -» 



7*8 1 l*ttfgnl-fci)o 

[0 0 5 6] Ml-fS^-C. liar Kl/7.Xfflf-9A'f 
-*n*5,7*-* Cn + O ICWR**.**** ®3 

(d) l^$*VT^-?bJ:7l-. ^^77^8 114* 
Bnizhh. &r>X. 03 (e) [Zfr^ilXl^^O 
IZ. Ett**7 1 1 A*^-* (n + 1) CD«ii*$fc*L 
•Ca«4*lft. 7--^ (" + "•) '*« E1t»«7 1 !lC 

[0 0 5 7] C<0ck7lc. i!7K^X©f-: SXDiE 
m<$>%m~. E*fB«7 1l~71 n ffl7%ffil^ 
ANA*^JfMI-ilS?*H. WR"*ifcfcE*«*l*-. tSi7 

KUXXfl)f-* i Ltftff **i4' 4 *T-4'4'ta* 
C05<fc7l-:. #jX*^-5>IH1S$Iit7 1 i ~7 1 n 

-*a>«fc*.ia*i*. a*Mt±. -f»ni±y-e'J4A^ 

[0 0 5 8] B4I1 ii7KL/-<X©f-«'A*lSt* 
*i-<i>i:#lc. T-*«*7I=»L-Cft*>*l*»a*»^ 

§7Pif 7 A1 2I-I*. 14(D7n-7-^-H::rJ^ 

PU2I*. 7KWt»7'P«A1 2I=»^^-C, E2 

[0 0 5 9] t*7h8 1 1-8 1 n-^O)**^: 

^ico^T. " 0" -cfc4fr5frj!r*flW3*Ti-*- 
BtI*. T(4-C'fc§t*-v H81 1 A^li&l-fTJbft-i) (**• 
f'j7"S0 1). 

[0 0 6 0] m^X. tT'vW8 1 i~ 81 n — 1' — 

o" -c-fc&tr-v ^A<#*^^:t^SA^■^■A^'* , ]r8'^=^^^ 
(T.T^-y T'S 0 2) o 

[006 1] \*v H81 1-8 1 n -i©L^*lAMc" 
0" ji<ttS4*i-Cl^***. TlBftfr^Ifct i A'^S 
(XT77S0 3) . i I*. " 0" A<S65£*HT 
L>«,«T<4©t*-V hOeS^^-To ^# : KB 1 i 
-8 1 n - i <D7*.©tf'V t-8 1 i~8 1 j -1 ^ 

1 " T'fcy. »y©lff H81 i ~8 1 n -1 * r °" 
-C'ifc^o iL. t>h81l~81 n _i<D±XA<" 

0" -Cfc-Sli^. i=lffel)it _ .5-i:tt^ - 

ro j;7l-L-C3iS*Hfcil*. 1»±n-1ttT<DM 

[0062] f V I- 8 1 1 - 8 1 i - 1 A<" 1 " -Cfc 
y. J^ycDt*>V K8 1 i ~8 1 n -1 * r °" *e*»**- 
tl*. ^>?777*8 1MS i lCfe*::£?rmi*-f 
^>?777'8 1 A'ttfS « (zfc*t ! «Br**i* 
E«B««7 11-71 n ro5*>©l£tS$IllS7 1 
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i£7 1 i+i©*17KU^JW>S*V. 

©S$rt£©^-*A<«&£:h.6 cvr??so3) . 

' - [0 0 6 3] f7h81l~81 n -1®H 
©fc* -J V 8 1 i + 1 A<" 0" frfc" 1 " 

K X 0)=?—$ ©MST©ffi§A<*§7-f & = 
[0064]-^ ^x^^S0 2lCte^T. tf-vhS 
H-81 n _i©£-CA<" 1" " 0- T'teS 

*,<D5fcH<Dl£«iSi37 1 1 A<«&*5fc£: ft 
5. CHI*. 'H'f ^77^8 1 A<ttffinl-fc<&t^ 
I*. G1I««7 1 , L-ca***i*-** 
ttft-TS. aK**ifcE*»*7 1 1»WKU^ 

fiMI^ KUXXfl)Ili*OT-: SiA^&^ftS 
(^•v "?S 0 5). 

[0 0 6 5] *©&. TK-rv^^^ys i ic-&£*t£fc 

7h 8 1 1~8 1 n -i©£TA<. " O" l^'JTStl 
£> (Xf-^S06) . f'^8 1 1~81 n -1<^^_ 
'JTI*, CP U 2A<aB-f-05^^l-l£^'C. -SLTtl 

*>*l4*. CPU2I1 TPWfEft^^ 12 " 
, t f7h8 1l~8 1 n _i©*'JT£ff5C££fii 
$4ii6i. TiWStt^'MI- t*-vK8 11-81 
n _ -, ©2 MT^fr 5 <D***U't. 

f^8 1l~8 1 n _i<D^'JTI*, 

[0066] mi^-c. ±.&<D&5\-Lxmm7 kuxx 

[0 0 6 7] 05 I*, 5*-*«*7*e>T-**<tt*mi 

tt*U* £"f. 7KUX»^^1 2 

|C e J:or^'f>'5» 77^8 1 A<#!S£*U 

y 8 1 A<#!§1 ~«fi§n©5*»©t^HI-fc^)A^A<*i]iT 

[0 0 6 8] ^>$77^8lMSl~tt®nfl)7 
*,©#«g i ISLtnttT 
©§») . |17KUXX©f->fcLt, tetsft®7 
1 -, ~7 1 n ©5%«>«S««*7 1 j l=ffi«S*fCl*ft 
-r-ttfrnfrttiZftZ' flj2&©ifc l .K E*««7 1 j 
|cS5i^A^t)Hfca^l=. ^>5 77^8 1 l*#S 

j l=I*r*;h.ftfr&» E*«*7 1 j l-Sa^ftT^S 

>*77*8 ltf*ttil=**fc*'=E«** 7 1 jA^ 



[0069] 05 (a) IC^£tl-Tl^-5><fc 51-. #-f > 
ty^VB 1l-#^tl*t*'V K8 1 1 ~8 1 n -1 A<0 
0" -t?fc-S>*8-&> ^>*77^8 1l*ttJg1 
ICifei,. C©t#IC *«7 KbXX©f-9A ( f-^ 
««7fr5)«*tt**i4»*. C««*7 1 iA<BEfflL 
7££L-C2S«?£*i*. «lR4*ifcfE*«*7 1 i A^ti 
ST KUXXflJf- £ A^iS^yi^H'So • 
[0070] 0 5 (b) ir^Sft-Cl^*? 

|C ^^77y81i:t^f'>h81 1~81 

n !_i©5*©e*h8i i©*a<- i" -T?*y. tf-v 

h8 1 2~8 1 n-1 A<" 0" "C*&£ii^l-I** > 
$7778 1 l±ttli2l-$>So fBWW7 1 

[007 1] 05 (c) -05 (e) |C***lTl*5 <fc 

[0 0 7 2] 061*, 8637 h-bXXffif-9A<f-5 

7 a^ *ih.4Mfta>B»s*'*"? a-^ 1 *- 

h-efc-So W2©7K^t«?^5A1 2l=tt. 0 
^5AA<E«**VCt^. CPU2I*. TKWtt^ 

[0 0 7 3] *i\ f'^81 1-81 n _i©^tl^ 

?sn) o znmmt. ±ft-e**ev we 1 n -i 
A^e>m^i=tT*>*ii). 

[0 0 7 4] ttt^T, t*7h81l~81 n -ll : >" 
1" -Cfc-Sbf-v hA<#**fCl.' k -&A^A\A<*]»r^H-i> 

&?y?s 1 2) . 

[0 0 7 5] f7l-8 1 1-8 1 

(Xf?78 13). j* I*. " 1" 
LTl^4. If'V H8 1 1~8 1 n -i©5*>©fc* 

, h8 i j- +i~8i n -iA<- o" -cay, »y© 

t*y H8 1 1-8 1 j ' A<" 1" T-fe^o <BL, t*<y H 
8 1 1 — 8 1 tn— 1 ©±-CA<" 1 " X-&Z>m-£* i ' = 
n-1-C-fc* CO.fc^lcLT*^ 

$*tf= j ' i*. i sum - 1 KiTwsia^i^-r^-cfc 

*0 0 7 6] *364#ifcJ' A N % #-f>* 75^8 1 
l*tt©j (=i' -D l=**fc«K**>-*« 
7^-8 1 A<i*S j IcfeSirfler^H-St. E*«*7 
1 -,-7 1 n ©5*>©EtSm^7 1 j A^KaiLTctLT 

g«$*t-5o aKS*ifce««*7 1 j ©^ist ku^ 
(7> ^. v ^ s 13) , kji±t*. liar K^xrof- ? 
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[0 0 7 7] "7J. Xf^8 12i:6^t. f-^8 
^-Bln-I^ttf" 0- t?*y. " 1" -Cfc* 

*,(D^0oiaisnta7 1 ^uLSfcL-cajRiti 

WW*. S«**ifcE1t«*7 1 1<D«J17KL/Xtf 
JHU**t. ?WMt^*y 4©*fl)W7 KU^wt 

(3 ^,,?S1 4 ) o W-h-e. H7FWX©f-* 
(DKffi Lffl3A<7c7"t&o 
[0 0 7 8] BLhl=RW**fCl»**3l=» 

EWW71i~71„fr6W4*l4 (n, *L 2J ?t 
T-' >««7l=«#4*l*«*» E*«*7 11~71 

[0 0 7 9] TK-fV* ^9^8 1 

Ett«*7 11-71 n (DS«lC«lSUr. «1~Sn 

|* [n/2] xNSfilt. •f©*tOJtl* < ^* 

[ooso] co^i-. *Sttta>»»a>**« E S*«' c 

|4 ^_^fa«7l-ElS4*1.-C^-6x— S>* [n/2] 

xNBKltliW*^ ^-*«*7UE«4*iT 

[008 1] Ml-. **J6©»««> i l l »#*« l *- 
ftt^?'J4's©77tXtf^li^- mffi^ss 

JrCi. ^HfStt^^'JAlzE**^^*^-**^ 

[0 0 8 2] #<f»^8 1*«, tt<!§1~# 

So ca)B*iail = j3^-C««<DT-*l*. E»**7 1 i 

|-E«4*i-Ci*«. c©««^&t s -*W«7I=«W* 
ftS /<Sf-$ jWSRStU t-*«*7^©»&**< 
frt5*t««*. E*«*7 1 i + il-S$f&a>¥ 

-**<»a**t*. «t^x. #-f>* ?^* 8 1fl>t! ^ 

h8 1 i A<" 0" 1" V*?"? 



[0083] C(Dfc#. 17 (a) ICwSfcTl***? 

i- ea««7 1 i + 1 ^o»a**<tTWfct*«iB 

@7 (a) Tfl*. 

1t ^^7tA'@*S*ltl^. C(D*§£. 

Ett««7 1 i 

[0084] Ml-. 17 (b) |c***fCL^<t : 5l-. 
W>575^8l©li?h8l \1T 0" 1" 

c©*ft. #o^7f8i©evh 

8 1 jl*" 1" t" 0" kOl»f*ll=**JW*** tt,:: 

[0 0 8 5] ^^777-8 1(75t*-V h8 1 j A< 
1" |:agl,fci4i:l*. SStLt. iE*l=»a*« 
mtfftt>*itz c 1 1- ft * o «£ o T . fl & IBB * * & * 

[0 0 8 6] -7J. W^7^81©f^81 i 

flj^r—^^^aS^^CtlCftSo 
[0087] C<0*9I=. #-f>*7?<f810^h 
8 1 • A<" 1" t" 0" fc<&5*><Dl*-f*ll-5tSLT 

[0088] ttl*T. tH'T^*?^* 8 1 A<. WHs n I- 
fc-&i§al-. -x — $vH.i$,7 ^(OSji^-A*tTt?tt'SlS'&l- 

tg-. Ett««7 1 L"C*R**~ » a 

E«**7 1 ^©fMrtfliWit^ 

tt«7 1 i ^©»a»*<jEfllH=fT*3*l*** * 

= . f*-***7*&T-**<tt*HiaF*l** 

[oo8 9] e*««7 1 *^ 

77^8 1ffi4t©f7l-8 1 1-8 1 n l4, " 0" I- 

714. cPU20-fl>tfc*l=lttT-«L"Cfr*5*i.4- 
(to-C. " 0" ^©7'J7©^. it4ls*Z>-7V*^ 
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[0090] zo&oi-* 7-7* a 

-SF»*tt**'J 4 l=B«**lTl»*x-* ******** 

[009 1] SJS^m 2 ff*® : 0 8 I*. *&W<Dnmo> 
*« 2 *K©*2»»I*, *-f 

«Jfl(=«J:y* ^-^flig^^cT)^-*^^^* 1 - 

[0 0 9 2] Sic. 2 R 

OM2l-=(S^$n-Cl.^*<** a ^^ A ' 1 1*7 KU* 

li, 7 |M:/$:7 5*«*8l=«Bi*x'y*JB#'r>*7 
5*8 2A<BI=^£^& ::t|:1 * t,;6L ' CLN ' 5 ° 

[0093] 2 tm<D*m&mmo>m<»®#<» 

*[0 0 9 4] 091*. Sifl'^fflW >*75*8 
I*. n- lWllfiV*»»i ,y l ~ 8 2 1 ~ 8 2 

^^51-, ^-^fW7*««-r*citw«7 1 1~7 

*75*8 1 [:t*Wn-lWf-> 1-811-81 
n _iO)£T*'. cPU2*W-o^i^y-SL 

r" 0" |c^'JT-C#«J:5l=jStf*fCl^. SBr^x 
^ffltf-f 75*8 2l=***t* n - 1 SroaBr^ 1 
i-/^fflfyK82i~82 n -ll*. B»l-. CPU 

24ta rt— ©0*1=* y-eu-c- o" ic? 'JT£ft*> 

[0095] *Br*x?*JB#-f >*77*82l*, 

8 2 1 ~8 2 n - 1 0)±-CA<0-Cfe* ! K8S"C*>4o tt^ 
21*. mK^x-v^fflf-y h8 2 1 A<" 1" X'& 1 )* S 
yO)mffi^x-V>fflt*-y h8 2 2~82 n -ltf" 0" 

^t^8 2l ~82 k -ir 1" "C-fe 1 ^ 
Hfi7^flie? h82k~82 n -1* ! " °" 

cc-c. ki*. iiiLtnaTO»«-c* 

ft. §L, k = nl=OlN-C. ««nl*. SBr?xy*J3 
e ., h 82i~82 k -1 0)£TA<" 1 " T?***ttT? 

[0096] ^^77^8 1 SBS^x^ffltf 



©«»l=«»4*i-C^ft. LA^L. x-*««7^0)# 

jx^o)saao)S*i=. m»»*i&*«Mi**t*i:. tf-r 

[0098] *"T. f-#«7^T-J ©»A»» 

[ o o 9 9 ] mmr k x t l-c««ii=«w 
^75*8 2*<««ii=»3e**i*- mii^x-y 

*JBt*-:/h8 2i~8 2 n _lA<£-r 0" l=i£££*t 
4t Hive, * 1 ^«*7l=»a**t*. i* 
17Kl/XX©f-i'tLt, t-' >«*7 !=««»=» 

a^f- Si 1 1*. **#i=» e««*7 1 1 i=»a 
— ^ 1 jme««*7 1 1 ic»a**it=a, * 

-<>•$- 75*8 lA<. «»ll=KS**i*. 
;/$75*8 1 l=#**fC^tlfl» h8 1 i ~8 1 n© 
±xtf" 0" l=|ftS**l*. Si 0 < a) ^ _ ' 5 ' 1 

o)S^«asA<^7Lfc^o). f-$sia7t^^ 

75*8 1 £«Br5 i x-;/?f3tf'l'>'Si75*8 2t(Dtt 

[0 10 0] ^<D^I=HSTKU^X0)5 ; -'S'A < MSr* 

-f. 7K^M7"n^Al 2l=*oT^'f 
*8 1 tlffifi79ffl^^77^8 2tA<#SP.* 
tl, #4 >*75*8 1 tSffifxf7ffl^-f >*7? 
7*8 2iA^H ~«i^^ <DlWS&5 *'* <fl 

^77*8 2ti*s a*. -iiufctt®i=fc^o #-f> 

^75*8 1 i:mt9T^x-v'7ffl't<'C>'S , 75*8 2i:*< 
«®kl=fc*i:*)tSr^*vfcli^ (kl*. UiLhnlilTO 

mm . t5itm^7 11-71 n a>v*><oumm^7 1 

h [0 10 1] ttl^-C. mBt^x->7«7K'f >$75*8 
2A<. ttffik*Nf>tfeffik + 1 ICS^StL*. *yP«BI= 
I*. a^x-v7ffl^-O^75*8 2 0)«Sf^x-v7 

ise-v h8 2 k * < " 0" *>e>" 1" i=a»**i*. ■• B -_ 

L. *-f >^75*8 1 tHBi i 3 1 x v'7ffl^'r>'5 , 7 7 
*8 2fc*<«fflnl=fcftfc*l*» ®Si7-x-v7ffl7K-f > 
575*8 21*. «»n*6*«1l=a***l*- Bll _ 
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>fs 2fctftt»ni::*4fc*l*. «K*x -yaffle* h 
82l ~82 n -ll*. ^"O" |^'JT**l*. 
[0 10 2] fc^T. KU^XOI«»«t-* 
-*<, E*fa«7 11~71 n fl>5*»<BEt&fStf7 1 

#**i.-i.'<#7 ; -'S"*^ Ett**7 1 1 (rga**^. 
[0 10 3] *<D&, ^>977^8 1*^Ik*^ 

<IU iK-f 8l*«*»nl=**i:*l= 
I*, ^^77^8 Hi. ttfiSnft^tt® 1 
& BP*>, ?K-f >*75*8 1 A<#lgn|-fc-&i:#l*. 
MH-81„-1I*. " O'MUTiii 

\'o 10 4] Bl±T?. MUST KU^X(Df-*fflW» 

[0105] eiiroaas.fcyft^wiziJMB-r*. «r* 

cotfcy. M7 Kl/XXJ9f->i:LtMi:«W 
1 I*. H10 (a) lC7F$*lTt^<fe5l-« 

[doe] nar Kuxxa>T-$»a*. ^— sm^ 

2 IcJEtr* »TI=E«**tfc*a*<tT 

fc*<#BBS*i«. *^>^^ 8 1 

E***7 11-71 n <©5*b<DE***7 

(b) |c*$*lTt>-5*5l-. Mt*x 
7=7-7" 8 2 0mBT5 i x-v^fflt*-V h8 2 1 A<. " 0" * 
&" 1" l-H«r*=K*o BP*. IWfi-^ffl^^ 

10 (o) |=*3*vci***5l=. Sa^SfetUTSS? 

■C 010 (d) i:*S*itl^«fc3i:. ^^^7 
•7*8 1 ©e* h8 1i*<." 0" 1 " l-MSr** 

[0107] tuks i«tKu*x»t-*#. 

tt«i*7 1 3« Ett«*7 1 4 . B«««7 1 nl- 
SJX$*l5. SI-. #0*77^8 II*. «SS3. tt 
©4. «»nl=«*«=a»**l*- nfflSii 



*«JJIA<SS7Lfc&T'l*. 011 (a) l=w**iTl** 

[0108] IftSy K X (DT-* A*. 

^r-^n^PjT— 5> (n + D 

f #^^77^8 1 tfRf x-^ffl^>^77 
<f 8 2 ^^77^8lt«»fx 
.^ffl^^77^8 2ilittSnl:fcUffiS*V 
*. C<D£#. C*««7 11-71 n ©5%fl)Ett* 
«7 1 TA'fii^tLtllRSh*. 01 1 

(b) Ul***VCl.»*J:3l=. aifi^ffl*^^ 

77 {f 8 2 0>mKi^x-v7fflt*-V h82i~82 n -1 

£t" o" i=$'jy**u tifi*^^^ 

75^8 21*. ttf8nfr£tt©1 l=a»4*l5o Ml-** 
l\T. 011 (O l=***lTl***3l=. «a^3fet 
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PROBLEM TO BE SOLVED: To provide a managing device for block 
erasure type storage medium, with which a state before the occurrence of 
abnormality can be recovered after recovery even when power supply is cut 
off during a period for updating processing of data. 

SOLUTION: In a flash memory 1, erasure for setting all bits in a block 3 to 
one of two values is enabled for the unit of the block B and I wnte for 
setting the values of the respective bits in the block B to the other value of 
two values is enabled for the unit of a bit Each of blocks B is composed of 
a plurality of small blocks P and each of respective small blocks P is 
provided with a flag area F equipped with write start and write end flags 
respectively showing the write start and write end of data and an erasure 
end flag showing the erasure end of data in the original block with which 
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a managing device 2 performs suitable recovering processing by gasping 
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[0 0 0 8] L*UM»&, CO*9*****ffll- fc 
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0. (2 = 0, (3=1, f 4 = 3J 

^P2 2(0777"I l J7Frort§li Tf 1=0. f2 = 

1, f 3 = 1, f 4 = 4J CiSoTl^. t-f'- ^ 

P2 2(077^I l J7F«)l*!S^i^ Ff 1=CK 
f2=i, f 3 = U f fc^av^A^tU^fci 
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SOLUTION: A CPU 1 specifies a storage area from which data is erased 
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seconds, the data in the storage area different from the specified storage 
area in the flash memory 6 is erased. 
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liij7S»tlt»EllfiEltl«>f->«*»»^»»»* , ' fcB " I,J7|: 

d * # & i; t — * IE 2! ^ IS <k * 
r m 5j{ ]j| 2 ] 

Lt-'en^ct^a^. «i fa « cd tt c « « *< * 5a ft « * i= m e ft s l fc e « x u r 

EMfti,i5ffix.jTco^-^^^£^^c:<t^^Sii^^*»*«i^« fl? ^-^ 5as ^ a 

o 

C ~W g ^ 

»Ef->lia¥S4«*E»iitfcB«i'J7^®f-nt*a*tfS7Lfc*i:lI 
©f*|&#jt*l«**Tfc3«**W*«$* 6 l= • A fc C t £ « « * * * » * * 1 IBttcD^ 

— $ 5a a ^ s = 

[ s |f Jg 7 ] 

&G\-telX*nto**n*V***±*** + ******* i* 1 **"** 

^^ai^^octft<BtiEm2coEis^ei-*jit?.«iacoEitxuTco*ANi?,7 i -^A<<s 
f=Eex'j7i::S£&t;::££*#®i:-f£iS#ili i Ei©f-^ MISS. 

^leJfJg^^igii^fiEmiE^ffi^ei-^^^^a*^^^^*^ 12 ^ 55 *^*^^ 
ES^«®l~s^kLfciI^l-l*^-^^s^a ! ^««» <75 ^ ^Sx,J7rot^3 ' c ' ss^<75 ^"' s, 

S#Si^/£E«xU7*»SLT*©««^ J r--*SR*aLT*ltf*rEWl<©12*¥ 
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aizm * at c t £ « « t -r & is * 1 b b © 5 s - * ffissi. 

[ if 3fc *I 9 1 

4»#*-iiSi:i*L8©5fci*i**i*i*EB<DT-*Bsa«. 
' 1 o] 

BBI=ttWEBBa>BE*WES«*»»**l=^-*®***** a ** JJ:t;i ** Ul1 ' 
t , r ^_*#BBS*tTl**E1tx«jT*»BLT!!J*»BLfcB«x»J7l=B#at?B 

BBl-l*BE»BLfcEBx'J7©T-**tt*ttL-C«tfBBB 1 ©EB*SI-*#a 

HEH®Xf^i:*9t»lll4*ifclEi , llfiia*»* , ^S«** BI:lufc 
Si:»E!2«)El?Ii:6l»tiEl2»Xf ^KiitllBiiifcEli'JTttt 

[ » * * 1 i 1 _ . . . „ _ _ 

BE*'i<»E«*Kt1WEB2<DB«*«fc©MI=te^^*tt*2®^' r ''^ i3 * tfW " 2 
|g3®7.f •^A<l^ffiU6J:i;f ii^^ft^5f-^li. BBBBOBBU H-*i-«T 

[ b m © B «b ft « w 3 

[ 0 0 0 1 ] 

[ 0 0 0 2 ] 
[ ft £ © S B 1 

^-S«a3gEB©*lcl*. ««4*itl»*H©lE**T4«»4Lfci*i:. DRAM 
fe£©BB14©**^B«£*lTl*i>^-*©i8*£l»it1-£fc*>l=* S R A M A* 7 7 

$tof-tfl>*<fe-5>o « s. tf . ^^aiss^^^ftss'^'ro^c ^ w te ^ i- 

I" I* ;(tfsa*IS£©'<7*-*^efei6S©/*7*-$ft<fc*<BlSft^tt©i&^#^ w ^ 
- * * fc £ , eBBB©5'-*>*T-*ft£**»*tt** , JI='<**7-<' : '"*'** 
m £ *T ft O T $ o 
[ 0 0 0 3 ] 

&3fc©T-*5&3g§ro-0i]£: L T . BBftftaSSttB*'^*?'**'*"** 5 **** 
Lf-iflSS^II^ti^. © if 31 ic £ *x . B8a>B**#*W*i=KB-r*- 

tt. B-©B«fl>B8ttSttl«S. * 3S © * * * * * *2 IS ft § © B * *< W tt ft /< v * 
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m<D Stft f&te '< v <? ~? v Zf * * 'J \z . ii»3WI-|5ti2Fl±4^Si:. ft & 0) $ 4 S. ><f 

iz as t% x » /< -v * 7 ? ^ * u i- te it s ft a ts is je « ffi i- s -3 # . & sn cd n ft ft » £ a 

IS . ft ¥f X it 1 . ) . 

[ 0 0 0 4 ] 

[ <fc it :*: iM ] 

.*#BB2001-249852-^^f8 ( |£ j§ § # T0004J . r0005j ) 
[ 0 0 0 5 ] 

Sic, tft*T©8SltS1l«$^7f tLTfl)77V>a^ l Ji:BIf 

- $ i: L X m L fc X . Sffc|-A;D£*tfc®Sfl£5£titf8££ * ic il flu t» IS «b L X A y ? 
Tv^p't'J iiSlt'Sro-t?, v^rv^i'^'J * y« « & a> «B » © -t 
^ £ tS < <t £ t I- . 'h S & » fb A< SI *t ft t "5 R S # r> tz . 

£ . />' f 7 ^ ^ t 'J I: ffl 7 7 7 v a ^ t 'J i: f - ^ J f ^ a fc fc I: li . £ 
Aafclii*i | J7?liLtti<*IIA<j55A t . c CD ^ - S >N £ & 3 l~ # * ft # H *< * N 

iS5£'tt$gcD#ji<S**fi3ICDfctf>l::, ffe CD fflUI A< * £ < SIRStlT L £ "5 £ "5 If ^ A< fc o fc 

. 4« I- . ± 15 <* 1¥ X ffi 1 I- ife it £ H S£ cd » ffl i= * * ft x ^ * « * * s © * 5 lc « * * m 

^(D%±\zm^r^>^^.. jasftt*cD/'?^p'-'S't»f8A^fti)asiissw«$«as-r-i)7 : 

- $ «Q S S e I- 33 X It . ^|||$Stt8cD«&<*&3cDfc&l::fe#ffi3A<^l=1irftr. «■ 
^;K-£y-fXA<S££-r-533-£*i*<fc£o 

$*tT#fc3!#cD*S§§iS:S'ra$S£«t3£L.. J^CD!££#tgCD-fe-:f£ti*-f£fc 
7 ir ft o tz y , <5J P, CD IS B T- * E A< te T L tz t £ iz I* . *«fa>«»»Jg««l*J«aLT 
[ 0 0 0 6 ] 

ECDteTtfSI^LfciriMc. DRAMft^CD^^UJ-fBtS^ftXl^ST-SCDifiSfc^Rfrlt 
•T -5 fc A CD A ? 7 'V ^ ffl CD ^ 'J CD # S £ '> ft < LT. 8 a CD ffi « CD * <t 'h M H * <b 
t$BHI. •€■ CD /-v ? 7 v ^ ffl CD > 'J ic - $ £ m £ & & tz tb CD m m $ 'P ft < Lt, ffe 
CDSaSA^E^^-SCD^lHlSU. S iz-vK^.'T-v i ?fti:CD^^^!^5<!:Lft<Tt, 
. II4«t7i:<lofcy. i 5 ! & * x © W S "B « E te T L tz t £ li . i 1 M l ; t ^ CD/^-v 

[ 0 0 0 7 ] 

«*if1 irlBttCD^-^ffiSSSI*. «t»**t*«ffl©«ff36<WSI5H©a««ffl - e*ft 

*^xi*BfTSiEH«k ysui@attst?fes^^sait5iE^tij¥S c * « » » ic 33 x i* 

» B1 OtHEMa»8i:«at*) S3ScDaEA<S^ttfigcDt#lc^-^CDiE^ 

ftS#a^33«ki;s£^fflL^pi«iftmicDeig^fs ( x js ^ m 1= 33 ^ r 1* . sicdram 
5 izmm? •& ) a3scDascD«®ic^A^f>-r»^a*4xx^^5 : -'$'^«#-r-5)C 

i:A<nJ#lft«SiCDieltx'JT (Hffi^SI-33^XI*. U2CDBI ockA. Bl ockB 

m*3xfcmEA < s^«tt*^^s^ffii=sib-r-s>itBtri-i±m2CDfati#si-33it-5«sicD 

ffiil^ro+^bf-* A'ifiS J*lTUSEtH'J7*ftSLtS 1 CDIBtt^ecD^ — 
^^IS^tULX^StiSLfclHffix'JT (UBS ff*!BI= 33!^ XI*, M Z. \£ . 02CDB I oc 

k Ai:sat4) ics^a^. mE«ia3¥®ic«feox«sm*^fc«EA < iaattJB*>e.s« 
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l.Ti*. B . o c k BIC««r«) ® I" 

-Imlrn^x. * 1 otibis*&<d^-* t 1 1 i~ * s <o k s « « 

(M.ll:*^*. ®2<DKe y wo r d .C S3 Mi «T S ) * tt J Lfc« « - '= •* 

Hi©ROM4l=*a + *) |:*6frtftEl**vt^4f7*^K»T-* ( * MS » 

- (*«*«i:JS^TIi. H 3 <D 7 o - ^ 

»^iT**X*««*Ltet#l=l*Jil»*-***« + «l-«l»T^1 S X*««TLfcfc* 
l=l*Si$ J r--S'>S^^SFjg-r*=fe5l-1ifiEL-C=tJ:t^o 

f|fcSIBtfx'J7CD^-*£>N£^a«fc?l-&J£LTtJ:^<> 

bTi **»3©«**-f **i=*s*6> } : 

r*ib LM«i:ttf-* *it#aA,*«S*<»lB«x g r i=*si+*:> 

|:«ILTt its 

t « P P a r am. ToneParam s S e q D a t a 1= * • * * ) * ft « * * 
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n*m*b****K*te+ **************** t^*^*'* 7 

fgi:fliiti3Mf^ (»*»ii:SOttt, | 4 (OXf'^SB7l:8it4 
2 ( D i B **ltK:Js^T«2©**»^l=*o-cai***ifcB«x.j7'fcl*»ft*B«xy 

7fl)f-$f jNSt5S4©^f ^ ( * « » » 1= fc I* "C •* * 07(DXt^SE4|:S 

^ _ $ (jm»Bl:6l»Ttt. B2I»S. t upPa r am. ToneParam, Se 
qDa t a K =K MS "f <& ) T*fc^ t J:5lc1Sfi£LTt<fe^o 
[0018] 

[ % BJ (7) H S£ © ff* ® ] „, r-i 

« T , * J mi=**5«-»»am««>iiii»«i=oi»T. «*«««»*«i=»ot. ■ 

0 11* mMMm\z&H Zn*MM1fc&<D is *t ±m&it 7 a •> ? & *> ° " <» & 

|=iSl*T. CPU 11*. ^TA^HLt, 112. ^-f-V^SPS. ROM4 ; 

affiz(*.%gifc<fctfft«©;1t£l='6£'^ / -h*>#-<D^<. J: tf^ - h * ? 
©f-55CPU 1 l: A * t 5 = A ^ ^ 

* * * i: -e ft A $ *i . ifti:ectt>/t7©ttitcpuiia*t*. « « « 

» Z*Z> iz TZl- I* . cPUirotSt7iII:iott 
pI fic T? fe -5 o 

CD****!**-?-* ft*. H2«)«i:**f-**"t«""- *«I=*LT 

<Dzfa??A*\ &w>m <d 4 - i< * 7 4 x \- & v * * v * * *• <» t - * u t' * *> * z *> 

R A M 5 I* CPU1l:J:otffii^^a©f-^-SMI : ^6^ 5i:itl: - * 
a <f 5 A <D £ ft l= & 5 * 9 <» I/ v x * * 7 ^ * <7) x ij 7 A< IS it * *t r 4 . * H . R A 

*ii(D>*';-c*y. RAM5c-«fl>f->«'<^r77tittti:. * * « * s 

Jill ~? o 
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[ 0 0 2 1 ] 

m^mEKffiSPSIi. «J&**u-B«ao>«ffl*E«LT. SdlLfcSEOttBf CPU 1 
l: A * t 4 o 

" ~ si § £ j£ §& 9 i* . cpuKD^ts^ (y-h^>=i-7>K) as ct i; a » -r — ^ is i: r 

. ^«1t-^^^i«L-CD/ASmiHlSSl 0 IZ lb » r * . D / A £ & E] g§ 1 0 1*. 

..•«t*f-f 5?> JH^67tayi:«*L, 7 > ^ 1 l^^LTXt°-*1 2 Iz « & L T * 
fSt, CPUi©!Btft* (y — h*^3^>K) l:J£i:t«§^(9±Jt5 0 

[ 0 0 2 2 ] 

■ 2 l± . 0 1 Cfcl+i^^^ya^^'J 6(DEfixU70««, * • ft IB tS x 'J 7 |z 
ftiiSH'&f-^J^tir'fcSe 77'^ Vi/t'J 6li, B I o c k A . Block 
B . Wa v eB I o c k ^ b 5 5 3 ? P 7^ (D!H|l 'J 7 J il t o B I o 

c kAfccfcl/B I o c k B f tl f H I: li , TEfl)5aS<Df-$tft#a$*l5o 
[ 0 0 2 3 ] 

tgSfrg*l£^CD^— $T*£>ftS e t u p P a r am. §6l8$Of-^ t^fc^) 
ToneParam. Sl;llfl)v-y>Xf-jT?fe^S8qData, BlockA 
% Bloc k BOi^blcift^f-^^tSaShri^A^flSltifcft^), 4 / W 
h ^ b -5 V 1 J 7 ; H ^ (D f - * t 5 S e r i a I. B I ockAfc^tfB I ockB 
<D IB IS 1*3 S * Sft * N if 5 & £ fl £ * 4 fc 0) % 4 / W KO^-^T-fc'&Ke ywo r d <D 
5 ff 31 <D T — * *L ft o 

* fc . Wa v e B I o c k |C I* . * t S t $ t * t 4 fcft »f - > t * 5 W a v e D 

a t atfk&*i:ftt#a**lT^4 B 
[ 0 0 2 4 ] 

BlockAfccfcl/BlockBOT — $ (D 5 , SetupParam. TonoPa 
ram. S e q D a t a U O l> T I* . %. 2£ f ft <fc 5 IC . m?*I*->/*?B$[r. R A M 5 <h 
©Bl?a^t#*ft4A^* 7^ ^»ftfl)f - £ T* fc ft o C *L IC » L T . Wa veB I o 
c kCDWa v e Da t a I*. S3S^>/^^^0)RAMtCDH(DiS^S#l*^^^^^t^ 

0 t> . H 1= I* » $ d I* *< * X*WffiB# ft i*(&*fl#tt!B<& Se t up Pa ram 
„ ToneParam. SeqDat a(0f7t;i/h(Df-H^ROM4|:!BS^t^ 

ft o 

[ 0 0 2 5 ] 

-3 x m bm -r ft o 

1 3 li, CPU 1 (D M > il' — f > 0 7 P — ^ A* — h "C l J * *D 8Mb fli 3 ( X f 7 ? S A 

1) <d & . x-r^^sas (x^^^sa2) . giMffla ( x -r ^ s a 3 ) . a^sas ( 

X f S A 4 ) . lit ( X f *V ? S A 5 ) . ^OteOffiS ( X f S A 6 ) 

[ 0 0 2 6 ] 

V aS X -f ti< * > \Z $ tl tz t £ I* . £ . Bl ockAOSe r i a I. B I ockA 

(DKeyword. Bl ockBCDSor i a I . BlockB0>Keyword£. -?* 
ntSS A, K A . SB. K B l: X h 7 f 4 ( X f '> ? S B 1 ) . & \Z % K A (0 1 ^ 
IE 35 ^ 5 rf^ £ 55'J "f ft (X J f^^ > SB2) o K A (D fit # IE ® T* £> ft i§ ^ IC l£ . f b I: K B 
<D fit A< IE « -e * *n 5 *^ * « a»J t « ( x t- <V ^ S B 3 ) o 
[ 0 O 2 7 ] 

KB<Dfit*<jEf!t-e&ft«'&. "T & *> . B I ockAfccfct/B I ockB<7)Keywo r 
d @5 ^ t t IE AS T* ft « ^ 13 I* , S A (D fit S B © fit «fc y * * I* A* 5 A* * *l 91 "T ft ( * 
f ^7SB4) o SA(DfilA<SB<Dffl[J:y**t^«^frii, ^r-*;8£a>fE«x'J7£*i 
^•rft^SEraseBI ocklr I* 1 j ff; ? — ZMtft&LOUm^VTZft 
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St §tSlR e a d B I ocklc Toj £ -fe y h f 4 ( X t* ^ S B 5 ) 0 C d T* . To 
J l£ B I o c k A £ L . Tlj I^B I ockBS«"#"-f>^^^X"Cfc* 0 ft t> *> . 
;i 0) i§ I* . B I o c k BSf-*ai«©BI|l , J7l:}ISL, B I o c k A £ T - 2 

is as LcDiattx y 7izjg£-r^ 0 

ft S3 . B I ockAfccfcl/B I ockBCDSe r i a I <D fit |C O I* T I* * tilt 5 0 8 O 

m '& £ jx ai g ir ix x 1ft K "T 4 o 

[ 0 0 2 8 ] 

. .Xf 7?SB3l:fc^t, KBO(|tfjE»Tft<, KAC0filCD^^]E^;r*fc>5ii^(Ct. 
EraseBlocklrTlj Stf H, ReadBI ocklcToj H 7 ( 
X^^^SB5) . Bloc k iBSOEIIl'JTlrftSL, B I o c k A £ ^ 

X f 7 ? S B 4 C ^ t , SBO)ffiA<SA0fflJ:y*fUli^lCtt, E r a s eB I o c 

k \Z TOJ ft*; h ReadBI ocklC I" 1 J £ ^ h *T 6 ( X f 7 ^ S B 6 ) 0 

ft *> . B I oc k A J f - $ S $ ^) SS fi I 'J 7 fa J L * B I o c kB£^-*t£^ 

fcfci L <D IS x «J 7 I: }| S t S o 

[ 0 0 2 9 ] 

X f 7 ? S B 5 X IU f 7^ S B 6 I: t , EraseB I ock*$<fctfReadB I 

o c k(Df tlf Hi: T1J X |£ TOJ $ t y h L fe ft It , ReadB I ockCDSet u 

p P a r a m . TonePa ram. SeqDa ta^fjc^ajLT. RAM5l:fE^Lt 

m $ at ( x t- ^ s b 7 ) o 

[ 0 0 3 0 ] 

X f 7 ? S B 2 I: fc ^ t , K A 0) tt *< IE » t* & O J| ^ II li , K BOHtfiEJS-efcSfrg* 
* *PJ »J S ( X f 7 ? S B 8 ) o KB<DfiS£<IE?£-efc£*l'&l::{£. E r a seB I o c k 
TOJ £ iz h L . ReadB I ocklC r 1 j £ -b h 4 ( X -r V ~J S B 6 ) 0 ~? 
ft *> . B I o c k ASf-JiBiOBBi'JTCftieL, B I o c kB^^-^IS^ffl 
L<DEttx'J7l-ftSt4o ReadBI ock(7>SetupParam. To 

nePa ram. SeqDa t a ^S^B It, R A M 5 C » S L t • t ii G ( X V 
S B 7 ) o 
[ 0 0 3 1 ] 

X f 7 ? S B 8 l: 6 ^ t , K B 0) fit IE S *T? ft *I ^ I- I* . E r a s eB I oc k \Z V 0 
J St7 hL, ReadBI ocklz f 1 j J t 7 h t 5 (Xf 7?SB9) . t£ L . 
C 0 1| ^ I: Ij: , B I o c k A £ 1/ B I o c k B <7) K e ywo r d ffi ?j t & IE 1% X* ti: I"* 
CD T* . ZO)2O(OfBixiJ70f - * I* IE * I* RT IIS tt *< * * . C <D • ^ 13 I* . ROM 

4lClEi$fttl^Xi|t±l#S|0f^t^ e t upPa r am. TonePa r a 

m . SeqDa t a Ji^Hi Its R A M 5 l: g I L t t ^ ( X T" V ? S B 1 0 ) 0 

[ 0 0 3 2 ] 

Xf7?SB7XttXf7^SB1 0 I: t , Se t upPa r am. TonePa r 

am. SeqData^RAM5|3$nilLfcftl*. — S (?) H ^ I S S E r a s 

eWa i tT ime r |Z I" 3 0 0 0 J 0>&11t£-tZ?hL* 7 5 a > ^ U 60*1*8 

-TSSfcF I ashStatuslC. — 9;H£0>>J9xXh4 1 £ft'4"EraseReq£ 

-tr^hL. iSOiaStOitS'J?!^ H*8S*tt»P o we rOf fSt a t u 
s iz N o p ( ft |C * L ft I* tt JB ) ^ t 7 h t 5 ( X -r ? Zf S B 1 1 ) o * 1= . f ©i(D{!) 

m it mm £ ft l> ( X f 7 ? S B 1 2) . !3(DM>il/-f >l:lSo 
[ 0 0 3 3 ] 

-<>^^^ > hlC)Si:rll^T$+t«So £ E r a s eWa i t T i me r 0) fit *< I" 0 J £ 

y * # *> 5 £ *j 53U l (xf 7?sc 1 ) . r o j «t y * * I* » ^ IC I* . E r a s e W 

a i tT ime r CD fit £ Tlj f£ It f 9 U ^ > h t S (X^r^^SC2) 0 EraseW 
a i tT ime r <D tD 88 fit I* * l4©Xf 7?SB1 1 IC l> T T3000J C t V 

*i T u <& 0 :0|j!i<H7^>$7? H:JJCt 1 OmsSf: rij fi it f ^ 'J ^ > h J 
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*t & „ L A< o T . EraseWa i tTlmarKtOJWtttf-fe 3 0»tf 

5 t E r a s e W a i t T i me r 0)1*' TOJ I: g t I) C t C § I) . 
[ 0 0 3 4 ] 

7?SC2|:J3UTE r a seWa i tT ime r ©fflSf? 'J > > hLfcft. XI* 

^ f 7 ^ s c t |c j3 l\ T E r a s eWa i t T i me r (D fit A< f 0J ClLtl^tt 

" ' i* . mm* ? mmmmzmft? z ( * ^ v * s c 3 > . >s * *a s ( * t- v -j s c 

. [ 0 0 3 5 ] 

& JI 0> 7 O — ^ — ht'fcS. £ "T . Powe rOf fSt a t ustfWa i t ( *2) St ^ 
^ tt ) T* £ *^ 5 ^ £ ¥4 55'J "f £ ( * V V ? S D 1 > . PowerOf fStatustf 
Wa i t -C tt IMS £ I- I* . COT^Q-fcflT-f&tf. PowerOf f S t a t u s A< W 
a i t T* & « £ I- I* . E r a seWa i tT ime r (D fit A< I" 0 J IC it L T -S § A> 
£ ¥4 »1 6 ( * t * ? S D 2 ) . C CD fit A< roj l:ILTl»S«^, f =h> *> . H 4 0) & 
8 <t ffl 3 <D fr£ 3 0 # A< il L 7i £ £ K I* « 7 7 f v J ^ 'J 6 fl)«8 $8t« S F I 
a s h S t a t u s A< N o p ( £ I- t L U tt tt ) T? * *^ 5 * x * * SU f & ( X 7- Zf S 
D 3 ) . -T t> *> . 77 -y>ay ^E'J 6(Df-$;ii*<^7 Lfc^5*^?)9)tS. F I 
a s h S t a t u sllNopt«l<l*i:tt. 7 7 'JV 1^ t 'J 6 <0 f - 5 iS SA^ 7 L 
T I* ft I* <J> H . Z(D7n-&®TLX. T-fJHSOSTSftO. F I a shSt a t u 
s A<N o pT?*«i*l^tt. 77'r>i>t l i65)f-?l£*^TLTl>4«)t > Po 
werOffStatuslCReq (mjlifflBi'J^X^h*) £ -fe 'V h- "f £ ( * t V * S 
D4) . fLT. :0)7Q-?87t5. 
[ 0 0 3 6 ] 

7f7?SD2l:tilK> Er aseWa i tT ime r I" O J <fc <-J * £ I* *§ "a . 

-r & *> . masw^JBi^^ttttT*. ^ -o . ^40)ti}%ntmm<»mfrt>3ov>i><mmLx^ 

U i§ l~ I* . PowerOf fSt at us \Z Ready (m^«)Bi*«i^7) ^-b^ 
h Lt ( X t- V -3 S D 5 ) , Z<D7P-$H7-Ti.o 
[ 0 0 3 7 ] 

07 1*. 0 5(D7 7-r>i^ : E l JSiWM7lIi:fctt4^T'^SC4(D;iii!!l«)^ 
q—^^— h-C'fc-So C 0) 7 Q — T' I* , FlashStatusCDttttA'EraseRe 
q h"f) . EraseExec ( >g £ ^ fx * ) . ErasePend (;S 

£ * gj 43 ) , Nop L^OttSI) 0 1^ "f ft T' i> £ « »l L ( X T ? S E 1 ) 

. <© 53'J 33 111 I- f£> ttiSIi'^iSStio 
[ O O 3 8 ] 

FlashStatusA^EraseReq-pfc^ii^l^l*. EraseWa i tTim 
e r <T> fit *< r 0 J I- 2 L * 5 * * *fl SI] + 3 ( X x -V ^ S E 2 ) o C <D fit A< r 0 J V & -5 
ii IC I* . 7 7 7 v 1 ^ i U 6 7 ^ t ^ J il t . WaveBI o c k ffilBfil 'J 7©W 
. v eDa t a4«l!ftai4ht*t'rTf*«frSfrt ! Hat« ( * 7- <y ? S E 3 ) . *t 
"rT4l»*4l:tt. E r a s • B I o c k «) f-^ SM* L . FlashStatu 

slCEraseExec^-b-vK-T'S ( ^ f S E 4 ) 0 

[ 0 0 3 9 ] 

7f 7^SE2|:j3l»T. Er a seWa i tT ime r fOj |: I L t ^ 4 L>i 

£ K l* . ioTiStft^Sih-t. 1" <'l: (3 0»A<«il!-rftWl=) 

& „ £ . 7vf -^S E 3l:33Ut. Wa veDa t aA<Bt<^as£ft-C#6W4'-efc-&l§o 
|C I* . 7 7 v>a^U BtTJtX-Ctftl^T?, 7 7 9 a ^ 'J 6 ©f -> t 
fr :fc> "f . :©7D-S^7t4. 
[ 0 0 4 0 ] 

X f 7 ? S E 1 l: j3 IK , Fl ashStatusA<EraseExecT?&*li^l-l* 
Erai.BI ookflf-JiBitfBTLfcfrSfrSflHtS (T.^-V^SE5) . 
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S 9 (±, B30)^'f>^-f>i:j3lt4^f^^SA5(DaS*7iE!O7D-ft-h 
V &> ft o ^ <D 7 B — V \t . PowerOffStatusA<NopT?fcft* x * Ready 
fc ft 7^ . ^(Dm (Wa i t) T* & ft £ ¥0 SO ft (Xf *;?SG 1 ) • Powe rOf 
f S t a t u s *>< N o p T* ft *§ ^ lr I* . BSB!IM«a8^b<&««fCj;ymiEf$TA< 
ft ft 5 A* £ *fl »J ft (X^^^SG2) o SEBTtffcSSSl: li, Power Of f 
* ' S t a t u s £ W a i t C S I L t !Xf 7?S63) . @30>*-f>;U — > IC R ft 0 
[ 0 0 4 8 ] 

..Xf ^SG2l:fcl>t, lEBTtf SI^Sp l-li, * -f ^ SP 3 <D * X -f ^ ic J: o 
T*a«Hr»f*4 < *ft^5*S*l»J'r* ( X f ^ S G 4 ) . HffllHfftftofe^ 
\t . PowerOf f S t a t u s £ W a i t |: t I L t ( X -r ? ~J S G 3 ) % g) 3 <D 
>f >l:ISo « ffl « Br * ft A< ft I* « * 1= 14 . Powe rO f f S t a t u s £ £ 

5 ft - £ ft < . i3(D>^>^-f>i:II>o 

[ 0 0 4 9 ] 

X f 7^ S G 1 l: L> t , PowerOf fStatus#Ready"Cfcft*§'&l::!4* 
«2ifflSTfllS£fTfcoT ( X *r :/ S G 5 ) % B30M>^ - > I- K ft • "f ft *> , 
77^va>^UW»5t-f"7ffll(DiSt7*ftfflilCfe^T, Powe rOf fSt a 
tusl:Readytft'>hJ*lf:S§i:tts ^0>««*7*i3Il::tel*T«SB**OK-r« 

o 

[ 0 0 5 0 ] 

ft ft 0 Z <Z) Z7 Q — 1H4 % + - *■ > *>< ft S * *J 9J f ft l^f '^SHD o f ft fc> *> 

. mm 2. & » a 3? *t fc ^ s * £ « ®j -r ft . * - * > & o fc £ * 1* . ^^^vi^'j e 

(/) fE fi I 'J 7 W a v eB I o c k (D S 1^ f - ^ t S W a v e Da t a ^ ^ tf^0±l£ 
CD fc «) U {£ ffl -T ft S * x * ¥« »J "T ft (X^^^SH2) o Wa veDa t a £ {£ ffl *T ft i§ 
^ |C l£ . FlashStatusA<EraseExec (-7*— $>H*36fr40"C&ft;& x 5 : 
£ *l] S'J ^" ft ( X f ? S H 3 ) o FlashStatus^EraseExecT'&ft 
i§ ^ 14 . WaveData£Sfc**tti1*ftl*<Dt»* EraseBlockO'r — £>8££ 
4> It L T , FlashStatus^ErasePend(C^Mt"ft ( X -f- ^ S H 4 ) 

o 

[ 0 0 5 1 ] 

FlashStatus£ErasaPendl::£MLfc!£, XI*. X f 'V ^ S H 2 I: 

. Wa v eDa t a f « H L T l> 4 S L < I* . X f V ^ S H 3 I: fi U t , F 

I ashStatus*<EraseExecT?fcl*i§-&l=te, (Xf 

-j y S H 5 ) o SgffiKnt, XI*. 7?SH 1 l:fcl»T, * - Tl" > *< i§ ^ I- I* 

, ^(D^cD^aifiis, #j *. is > m&iz&z^-j-y&mtsiiiZ'iTUix cx^-v^sh6 

[ 0 0 5 2 ] 

tz m e *< 36 * « e a^?. is & « n i= ^ it -r s n m i= it . ■? v •> a ^ ^ y e ic fi it * 2 o <z> 

ISlfxyT-C&SB I ockA, B I oekBfl)4'fr&f-** < iSi*tl"Cl^ffiil | J 

B IE M tSI 8 IC «fc oT&ai£*tfc«ff*<iii&ttffi^t>5£?3tta§l-^t L It & K I* . 56 
LfclBfii'JTfflf-i'JII^iiiLtSyRAMSlcttii^, B3SBI±M*ji$l58l::<fco 
T&tii£;h.fcliEA t jSS#ffiA*£5£&tfc!SI-3MtLf::&lc % 3 0»4<(8aLfci*i:i*. 

fttt^aSt-^ , illBffllDKtliUTtTlt'*^ H7{?7^ffl<D^t'JlDf tfij: 
i;f-* *8#at?fcftfl)ftM*'>iS < T-t 4 t t tl:. @3S^-7-^aE«T0)i:^lzli 
i il M U f - ? <7> A T "J Zt t>< ~Q £ >5o 
[ 0 0 5 3 ] 
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*fc.±ffiHffi?KBII^ck*tlS. CPU 1 I*. RAM5CDSetupParam. Tone 
Pa ram. SeqDataCDT r --£fc<fctfKeyword£. 7 5 V 5/ a ^ * U 6 © }l 
S LfcffilSX'J? BlockA) |r 8 # & <S* . Ke ywo r d * £S *§ I~ 

Jt£LfcBltXU7-e&&B I o c k A CD S e t upPa ram. TonePa ram. 

_Se qDa t a <D T — Hii^tlllt, RAM5l:f^a^, Ke ywo r d B V $> 
£ *§ ^ I- I* . ROM40T 7t J^h(Df-$ t«C^*>, XigtiilHjB^CD^r — $ £ IS <5* & *; CD 
V . RAM5^677 i r>i^ l J6l:6iSLfcSetupParam, TonePa r 

♦•am. SeqData(Df-^<iESt'fe5i|&l:, f (D f - H R A M 5 I: M J t 4 

c i I: * y , f->lia(DBiJSI»±t6:ttfT?t4. 

[ 0 0 5 4 ] 

*fc.±E*16»«l-J:*tl<. CPU1li» > -f > ;u - > CD A 3 £ I* SiJ X St CD /< *v *7 <? 
=? <*? > K(DS&lr^7 7 ^ 'J 6(DEixg70)f-*J}Sit5a)t, £ < CD B# fill 

[ 0 0 5 5 ] 

±teft«B»IllCcfc*ltf. CPU 11*. 7 7 7 a ^ ^ 'J 6 (D Efi I 'J 7 (D f - ^ S 

il 4 * I: fc ^ t , 7 5 a > «J 6 ^© 7 ^ iz X *4 L fc fc * l: li , CD — S >B £ 

JHU t©75*XtfH7Lfct*i:l*f->alitIllt50 , (!, 7 7 'V a ^ ^ 

if ^ [- I* . f-^Si^tiLt, T7^^i>^>^U6<DWaveDataCD^^aiL£ 
Rr«6lzLT**«ia««ftS*. *fflj|xW-f;Ca>«£*l*Jt-T?**. 
[ 0 0 5 6 ] 

&tz. JiffiSIJfi»ffil^«fc*tl*. CPU 1 li, «»«l!E««8lC«fc^Ttttti**lfc«EE*< 

aatt»^&3e*«tti=*<bLfct#^&. 3 o » *< « a l fc at k . ^^vi^u 6 

*7ft*»A ( «t Ltt, *©H^t>*7©)IIBi:77 y*>a^ ^ 'J 6©f-> SiBS 
L ft t> CD T* . R«ft<Dfc»ir-r — **<>H***L40>*l»ih-e#4 o 
[ 0 0 5 7 ] 

* fc . ± IH SI 86 Jfc ffi d <t *i IS . CPU 1 li, 7 7 a > * U 6 <D g L fc E i x 'J 7 I: 
«t^f-^Jt*^^A<^7LfcSIC B3S<D«*&^ihffiS$tT^5cD-e, i S I: f - 
^ (D /N f 7 ^ 7 7 ?^t* ? § o 

[ 0 0 5 8 ] 

* fc . ±Eft«»i*i=**itf* cpuiii, »ftizpBi:T«»a)«iSfc<fci/«tt#±*» 

»8l3j:5tE»Ta)aU*»'7Zfcft<. 7 7 7 v J > ^ 'J 6 I: fcMt 4 2 -9 (D IB I X 'J 
7 T: fc £ B I o c k A cfc 1/ B I o c k B <D 4> 7^ b . T — $7b<;8£$*tTl^<S;£CDfBt§x 
iJTSfSJLt, RAM5(Df-^51l^aLr, ^ CD li £ L IB « x 'J 7 |z § £ & t; CD 

[ 0 0 5 9 ] 

* fc . ± ib mm m m iz * ti it . r a m 5 t 7 ? v v =l * =e «j 6 t 0 m i~ as 1* r c p u 1 & 

tt*fflLfccfctf»&***Tfc3-T-*l*. ^^<I#cD^^irK-§--r4«SSS*i£ScD^- 
^SetupPara.m. ^felS^CD^r — £ToneParam. §®;ll0y-^>X 
^ - * S e qDa t a V & Z> <D V . ft * © 1 ? « 8 • * © * 7 t II ft 13 IS t t 1 « 7 5 7 

Titfty* v *? ? v ~? « & * ^ u cd § a as ct if t - * £ s £ & t; fc «> cd & n £ '> * < 

-C # £> t t t \z . i;It7^1EffiT(Di:§l:lii!liWi:f - $ <D *< v 9 T v 7 V £ Z> 

o l fc *< o -c , m^affi^scDSfiiii^sy^ /j* a « a <b * ft « -e # a . 

[ 0 0 6 0 ] 

. ± IB ft tfi » » I- *5 I* T I* * f-?S/^^77^t5fcftf:, 7 7 7 v a > ^ 'J 6 
I: B I o c k A 33 cfc B I o c kB(D2oa>E1fiXijr*lftl+fc«*KMLfc*<. ft fi£ ff2 
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ms&l- . B5 0 © 3 35 * 7 mtz\f V ft < . *ftWflJ(DS3I:*-:7B#(7>/\--;/?7';':7t.& 

ft T? £ £> 0> T* . CPU 11*, ^flCJSCTf-^^^^atlBtll'JTSHfit^Ci:*' 

r* ^ ^> o 

[ O 0 6 1 ] 

_t E S ffi M «g d I* T l± . Bl®ROM4i:»6frC»EISfttl»4f-**Hfl)^o 
y7AjCPUU<H?Tt^fi}fi?fl)f-$«H8Ii:^l. x tlSI9Lfc!!i < . F D ( 7 U * v 

. • . cd-rom te£toft®tzmm & i- &mzhx^&7-*mm<D7a? 

. c co i§ £ d i* . yao'^J^nftW&ffif&t&o 

[ 0 0 6 2 ] 

CD * ^ ? 1= J: orttU**tfc«ffi*<3e*«»^6iai* 1 RJBI=*<b , *"*itWl=l*«ffl©« 
EtfStttttt©fc#U:T-*©jE*>S:»#&*i3«>:tfi**tti L A< ^61 ft m 1 CO E « ^ IS ( 

RAM 5) <D t= — £ ^i^Hl LTllfl)lE(!)ttffil:/l^^?>ft§a$iltl^f-^ 

£«»-r*cij&<RriBfc*»a>e«xijT**'rs*2<DKtt*s c? ^ ^ -> a y ^ 'j e 

) cei>Tf-* ^5K«**iTl»4Eii'J7*tSLTaBt« LfcE«i'J7i:t* 
at'l2«)Xf ^t. mi ©*T^:7l::«fcoTttWSifcfc«Etfilli* ! l*tt* x &5Etttt» 
i:«ftLfcI»i:tt»SUfcEii'J 7 0)f-$ £ & * Hi LtStfl 1 <DE*¥«I=»# 

I* W * * E * x 'J 7©f-$ J;ISt4S4ffl^f '^t * * It * 4 . 
[ O 0 6 3 ] 

* fc . ± E * IS » * 1= *5 I* T I* . «^®SS^S£<5«JI=<toTT r -'S'«iS^mcO^BJ£ittBJ 

^_. >3>% * n & s§ . ft m m m ft if <o «* -5 1= . ? - * 

[ 0 0 6 4 ] 

[ ft bm o> $} m ] 

SCD^-SSBt^aiL-C, 77V->3.y^'J>&£«>JI.2fl!>E«*«<Dtt*a>E«xU7<& 

* * 6 *g C L fc IB « x 'J T (c S £ ^ * . IStSA'SSS^tilLfc 1= '* . » * L 
feBti'JTfflf-JSBftBLTStf* 1 fl>E«*«K»*&*. »5eLfcS«xiJ7 
tltl!S5IBli'J7a)f-?$lStS©t, /^•v-?T>vrffflc7)^^'JC0#*fc £ fct/T ; 

ft |- f — $ CO A v >7 7 y -J tfi T- # -5 t I* 5 5» * *# •=> *l & „ 
[HBI<D«*<ElftW] 

[ H 1 ] *«*OHi»Bi:JSIt*t : filll®i'^f Ai*t»t^ o -v -7 0 » 
[02] 0 1 I- £ It -5 7 5 v "> a J* =E 'J (0 E tS x 'J 7 <0 flt fit , J3 * 1/ » * E IS x 'J 7 I- IB 

« * +l -5 — f f 
[03] CPUWM^Jl'-f ><D7P-f t-K 
[04] y -f >;u — *>l=i3it*t0»Ht*ia©7o — — h . 

[05] 7 : 7 , V->J.> :: E , J$iHai^'f'7ffiSro7P— ^-V — ho 

[06] 0 5©77vva>t l JlH94H'7i6IlCfelt4aSt7*ii!llfl)7D-f A- 
- h . 

[07] Bsro^^fi/i^t'JlliM^fillCftltSiStaKO^P-f^ - ho 

[08] i50)77 > y>a^ : E l JM!i^'1'7illlllCfel+4Stji^ffii©7P-^V - h 

o 
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KA— eiockAOKeyword 
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ReadBlock^-O 
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EreseBlock— O I 
ReadBtogk— 1 j 
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Read Block'- 1 



ReadBlockOSetupParem. 
TonePeram, SeqData£ 



ROMCDSetupParam, 
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disappearance of data can be prevented even if processing is interrupted 
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